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We formulate the self-consistent set of equations for the gravitational field and its
sources for the case of axial symmetry relevant for the application to rotating compact stars.
We develop a perturbation theory with respect to angular velocity and define physical quan-
tities such as mass, shape, momentum of inertia and total energy of the star. This method al-
lows an investigation of the change of the internal structure of the star due to rotation as well
as a separate evaluation of the angular velocity dependence of the different contributions
to the moment of inertia. Numerical solutions have been performed using an equation
of state describing the deconfinement phase transition as constrained by the conservation
of total baryon number and electric charge. During the spin down evolution of the rotating
neutron star, below critical values of angular velocity a quark matter core can appear which
might be detected as a characteristic signal in the pulsar timing. We show that
in the spin-down scenario due to magnetic dipole radiation the deviation of the breaking in-
dex from n = 3 could signal not only the occurrence but also the size of a quark core
in the pulsar. We propose also another scenario where due to mass accretion onto the star
a spin-down to spin-up transition might signal a deconfinement transition in the rapidly ro-
tating compact object. Possible candidates of such stars might be found among the recently
discovered low-mass X-ray binaries with kHz QPO's.

The investigation has been performed at the Bogoliubov Laboratory of Theoretical
Physics, JINR.
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Äåêîíôàéíìåíò-ôàçîâûé ïåðåõîä
âî âðàùàþùèõñÿ íåñôåðè÷åñêèõ êîìïàêòíûõ çâåçäàõ

Côîðìóëèðîâàíû ñàìîñîãëàñîâàííûå óðàâíåíèÿ ãðàâèòàöèîííîãî ïîëÿ è åãî èñ-
òî÷íèêîâ äëÿ àêñèàëüíî-ñèììåòðè÷íîãî ñëó÷àÿ äëÿ ïðèìåíåíèÿ ê âðàùàþùèìñÿ êîì-
ïàêòíûì çâåçäàì. Ðàçâèòà òåîðèÿ âîçìóùåíèé ïî óãëîâîé ñêîðîñòè è îïðåäåëåíû ôèçè-
÷åñêèå õàðàêòåðèñòèêè çâåçä, òàêèå êàê ìàññà, ôîðìà, ìîìåíò èíåðöèè è ýíåðãèÿ. Ìå-
òîä ïîçâîëÿåò ðàññìîòðåòü âîçìîæíîñòü èçìåíåíèÿ âíóòðåííåé ñòðóêòóðû çâåçäû
âî âðåìÿ âðàùåíèÿ, à òàêæå ðàçäåëèòü âû÷èñëåíèå óãëîâîãî ìîìåíòà â çàâèñèìîñòè
îò ðàçíûõ êîìïîíåíò â êîððåêöèè ê ìîìåíòó èíåðöèè. ×èñëåííûå ðåøåíèÿ ïðîèçâåäå-
íû ïðè èñïîëüçîâàíèè óðàâíåíèÿ ñîñòîÿíèÿ, îïðåäåëÿþùåãî äåêîíôàéíìåíò-ôàçîâûå
ïåðåõîäû, ñêîíñòðóèðîâàííûå ïðè ñîõðàíåíèè ÷èñëà áàðèîíîâ è ýëåêòðè÷åñêîãî çàðÿ-
äà. Âî âðåìÿ ýâîëþöèè çàìåäëåíèÿ íåéòðîííûõ çâåçä, ïðè çíà÷åíèÿõ óãëîâîé ñêîðîñòè
íèæå êðèòè÷åñêîé, ìîæåò ïîÿâëÿòüñÿ êâàðêîâîå ÿäðî, ÷òî ìîæåò áûòü çàðåãèñòðèðîâà-
íî êàê õàðàêòåðíûé ñèãíàë âî âðåìåííîé ýâîëþöèè ïóëüñàðîâ. Ïîêàçàíî, ÷òî ïðè ñöå-
íàðèè çàìåäëåíèÿ â ðåçóëüòàòå äèïîëüíî-ìàãíèòíîãî èçëó÷åíèÿ, ñìåùåíèå òîðìîçíîãî
èíäåêñà îò çíà÷åíèÿ n = 3 íå òîëüêî ñèãíàëèçèðóåò î ïîÿâëåíèè, íî è ïîçâîëÿåò îïðåäå-
ëèòü ðàçìåðû êâàðêîâîãî ÿäðà â ïóëüñàðàõ. Ïðåäëîæåí òàêæå äðóãîé ñöåíàðèé ýâîëþ-
öèè, ñâÿçàííûé ñ àêêðåöèåé ìàññû íà çâåçäó, âî âðåìÿ êîòîðîãî âîçìîæåí ïåðåõîä çàìå-
äëåíèÿ â óñêîðåíèå âðàùåíèÿ, ÷òî áóäåò ñèãíàëîì ê äåêîíôàéíìåíò-ôàçîâûì ïåðåõî-
äàì â áûñòðî âðàùàþùèõñÿ êîìïàêòíûõ îáúåêòàõ. Âîçìîæíûìè êàíäèäàòàìè â òàêèå
îáúåêòû ÿâëÿþòñÿ ðåíòãåíîâñêèå ïàðíûå çâåçäû ìàëîé ìàññû ñ êÃö êâàçèïåðèîäè÷åñêè-
ìè îñöèëëÿöèÿìè (ÊÏÎ).
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